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INTERIM REPORT
A MULTIREGIONAL INPUT-OUTPUT MODEL--CONCEPT AND RESULTS 1
by

Karen R. Polenske
Input-output models are being used in an increasing number of
economic studies of national economies . 2 At th'e national level,
input-output tables are routinely assembled and are frequently linked
to the national income accounts of the country.

The lack of con-

sistent sets of regional data, however, has delayed the empirical
implementation of multiregional input-output models.

This interim

report describes, in general terms, how a multiregional input-output
gravity trade model can be used for regional economic analyses of the
American economy.

Most of the research which is described is financed

under a contract with the Economic Development Administration, U. S.
Department of Commerce.
Several questions naturally arise as to the applicability of the
model to the economic issues at hand.

The main questions are:

an input-output multiregional model chosen?

Why is

Why is the gravity trade

model selected for the transportation portion of the model?

Given the

lsections of this interim report are rewritten from a paper prepared for a seminar on Input-Output Models and Transportation Planning
held at the Office of Economics and Systems Analysis of the U. S.
Department of Transportation January 31, 1969.
2Toe latest input-output bibliography, published by the United
Nations, Input-Output Bibliography, 1963-1966, Statistical Papers,
Series M, No. 46 (New York: United Nations, 1967), lists the numerous
national input-output studies that were published between 1963 and
1966.
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selection of an input-output gravity trade model, are adequate regional
data available or can they be assembled for the regional analysis?

Given the model and the data, what amount of computer time is required
for the calculations?

Finally, what are some of the possible economic

analyses which can be made using the multiregional input-output model?
The Input-Output Model
Input-output provides a systematic framework for describing and
analyzing the sales and purchases of all industries in the economy.
It is a relevant tool to use for a study of any sector of the American
economy where a strong interdependence exists between that sector and
the rest of the industries.

When changes in one sector of the economy

greatly affect industries throughout the economy, a partial economic
analysis of only the one sector usually fails to account for the
entire economic impact of a given change.

Through the use of input-

output, an economic analyst can measure the total impact--direct impact
plus the indirect repercussions--of variations in economic activities.
A good example of the effective use of input-output is one application made of the 1939 input-output table.

At the end of the Second

World War, most economists predicted that the steel industry would have
excess capacity because of the cutback in the munitions expenditures.
An application of the input-output model indicated, however, that

instead of excess capacity, the steel industry would have to increase
its production above the wartime peak to meet the greater consumer
demands for cars, refrigerators, stoves, etc.
from the input-output study was very explicit:

In fact, the finding

3

The necessary levels of output for most commodities raise
serious questions as to capacity. A necessary production of 97
million tons of ingot steel [by 1950] is not only higher than past
peak output; it is above past peak capacity. 3
All industries in the American economy were included in the study.

In

the analysis, detailed figures for more than 30 industries were used
to evaluate the adjustments which would be required following World
War II to achieve and maintain full employment in a peacetime situation.
Now, various research groups are interested in the application
of input-output to regional economic analysis.

Staff members of the

Harvard Economic Research Project are working on a multiregional
input-output gravity trade model of the American economy.

The model

is designed to provide a basis for consistent estimation of output and
employment levels for the individual industries by region as well as
interregional shipments of goods and services.

It is anticipated that

the implementation of the model for the American economy will include
approximately 60 industries and 30 regions.

In comparison with past

empirical multiregional models, the industry and regional detail will
be considerable; however, for the purpose of some policy decisions,
even such detailed data may be inadequate, and additional subregional

or subindustry analyses may be required.

An important feature of the multiregional input-output approach
to regional economic analysis is that the computational results are

3 Jerome Cornfield, W. Duane Evans, and Marvin Hoffenberg, "Full
Employment Patterns, 1950," Monthly Labor Review, Serial No. R, 1868,
February and March 1947, pp. 36-37.
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consistent with each other--for example, the estimated shipments into
a region will not exceed the consumption requirements of a region.
The consistency of the multiregional computations at the 60-industry,
30-region level means that as a second stage, a subregional analysis
can be linked into the computational results of the first round of
estimates and consistency with the national figures will be assured. 4
In the second (i.e., subregional) stage, the region can be separated
into more divisions, and the industries can be either aggregated or
divided, dependingupon the relevance of the classification scheme for
the desired analysis.

For example, the Leontief intranational model

was implemented several years ago for an analysis of the economic
impact of a cutback in Vietnam military expenditures.

5

analysis, the United St~tes was divided into 17 regions.

For that
Now those com-

putations have been used as controls for the New England region, and a
subregional analysis is being made for the Conunonwealth of Massachusetts. 6

4 For
refer to:
Studies in
University

a discussion of the methodology of subregional analyses,
Wassily Leontief, "Interregional Theory," in Leontief et al.,
the Structure of the American Economy (New York: Oxford
Press, 1953), pp. 99-100 and 110-114.

5wassily Leontief and Karen Polenske, "The Economic Impact-Industrial and Regional--of a Vietnam De-escalation," EDA Report No. 3
(Harvard Economic Research Project), August 1967. This report was
submitted to the Economic Development Administration as a preliminary
draft and will not be published. The results of this analysis are
being incorporated into the report prepared by Donald R. Boulanger,
mentioned below in footnote 6.
6A report on the subregional analysis is being prepared by
Donald R. Boulanger, of the Harvard Economic Research Project, jointly
for the Governor's Advisory Council on Science and Technology (GACSAT)
and the Economic Development Administration. The report will be completed in August 1969.
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In this case, the same industry classification was used for the 17
regions and for Massachusetts, but for the latter study the number being examined in detail could have been increased or decreased and
consistency would still have been maintained with the multiregional
analysis.
When a study is made for individual regions outside of a
multiregional input-output framework, no assurance can usually be
given that the estimated figures are consistent with national totals.
In fact, if each state were to conduct an independent economic analysis
for its state and the resulting figures, say outputs, were sunnned,
the national figures so obtained would undoubtedly vary widely from
observed national aggregates.

Although consistency of the estimates

does not insure that the figures are correct, adjustments can be
easily made and the effect traced to correct for the miscalculations
if a multiregional input-output framework is used.

This approach has

a great amount of flexibility since the input-output framework allows
a detailed industrial and regional analysis of the effect of economic
policy decisions across the nation as a whole, and, at the same time,
economic analysts in each region or group of regions can use the basic
results of a multiregional analysis to provide controls in their own
investigations of economic problems particular to the region or group
of regions under study.

The advantage, of course, is that the regional

figures from the multiregional analysis establish a control so that the
subregional analyses will not provide absurd results when the calculated .
regional figures are compared with the national figures.

6

A Gravity Trade Model
A gravity transportation model is being used because of the
aggregate nature of the industrial and regional data and because
initial testing indicates that the final estimates will be reasonably
accurate. 7

Although several versions of gravity trade models exist,

the essential assumption recurring in each is that the shipment of a
connnodity between regions is directly related to the total production
of the good in one region and the total consumption of the good in the
other region while being inversely related to the cost of transferring
the good between the two regions.
Because the data are aggregate, linear programming transportation models would not be desirable, although they have been successfully used to predict shipments of a single homogeneous connnodity on a
point-to-point basis.

Linear progrannning models are used when there

is no occurrence of cross-hauling--the simultaneous shipment of the
same connnodity in two directions.

Cross-hauls will be observed when-

ever commodities are recorded by regions, not points; by years, not
seasons; and by industry, not individual commodity.

For this reason,

the very limited testing of multiregional models which incorporate
linear programming transportation models8 indicates the undesirability )

7A discussion of the testing and implementation of gravity trade
models will be found on pages 8.1-8.4 of the paperbyKaren R. Polenske,
"Empirical Implementation of a Multiregional Input-Output Gravity Trade
Model," in Contributions to Input-Output Analysis, ed. by A. P. Carter
and A.Brody (Amsterdam: North-Holland Publishing Company, in press).
8 Leon N. Moses,"A General Equilibrium Model of Production, Interregional Trade, and Location of Industry," The Review of Economics and ·
Statistics, 42 (November 1960), pp. 373-97.
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of this tool for multiregional analysis unless a more plausible formulation of the model can be made.
The inability to estimate cross-hauls does not arise if the
Chenery-Moses fixed column coefficient or a row coefficient trade model
is used, but those models seem to provide no better estimations of
commodity shipments than those provided by the gravity model. 9

Addi-

tional testing of those and other transportation models should be
encouraged to substantiate the use of a particular model.
Some theoretical work and basic computer programming have been
completed at the Harvard Economic Rese arch Project on the multiregional
model.

The gravity transportation model which will be used has been

tested for several commodities.

In a 1963 article by Leontief and

Strout, the gravity trade model was described,and the results of testing the model on rail shipments of coal, cement, soybean oil, and steel
shapes were reported.lo

More recently, a computer program has been

developed which integrates the input-output and transportation models,
and the complete multiregional input-output gravity trade model has
been tested using a set of interregional tables for the Japanese

9Karen R. Polenske, "A Case Study of Transportation Models Used
in Multiregional Analysis" (unpublished Ph.D. dissertation, Harvard
University, 1966).
1 0wassily Leontief and Alan Strout, "Multiregional Input-Output
Analysis," in Structural Interdep endenc e and Economic Development,
ed. by Tibor Barna (New York: St. Martin's Press, Inc., 1963),
Chap. 7.
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economy. 11

A complete set of regional data, including regional final

demands and interindustry and trade flows, is being assembled at the
Harvard Economic Research Project for the American economy.

The multi-

regional computer program, which operates with 9 regions and 10
industries for the Japanese economy, is being expanded to operate with
approximately 30 regions and 60 industries for the American economy.
Once the basic regional data are assembled for the United States,
the multiregional transportation model, which has been tested using
the Japanese data, can be implemented for the American economy.

Given

base-year regional technology and interregional trade coefficients and
a set of final demands for the given year, the regional outputs and
shipments of connnodities among regions will be generated simultaneously.
Regional Data Requirements
The basic regional data required to implement the multiregional
input-output model include final demands, technical input coefficients,
and, if the point-estimate formulation of the gravity trade model is
used, a set of base-year interregional trade flows.

12

Although discus-

sions have been held for a number of years on the need for regional
income accounts, 13

very little substantive progress toward assembling

11Karen R. Polenske, "Empirical Implementation of a Multiregional
Input-Output Gravity Trade Model," in Contributions to Input-Output
Analysis, ed. by A. P. Carter and A. Br6dy (Amsterdam: North-Holland
Publishing Company, in press).
12For a description of other forms of the gravity trade model,
refer to the Leontief-Strout article cited in footnote 10 above.
13For example, see Werner Hochwald, ed., Design of Regional
Accounts _(Baltimore: John Hopkins, 1961).
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the data has been made.

Those estimates which have been made by the

regional division of the Office of Business Economics are generally
aggregate figures by state with little or no industrial detail.

That

division has been estimating personal consumption expenditures on a
state basis for the commodity groups listed in the national income
accounts, but no figures have yet been published.

Most important, no

consistent sets of regional data classified by input-output sector have
been assembled and published on a systematic basis by any government
agency or private research group.
The Office of Business Economics has announced plans to assemble
consistent sets of regional input-output data and is monitoring a
project to assemble a set of 1963 interregional trade flows.

This

project is being jointly financed by the Bureau of Labor Statistics,
the Department of Transportation, and the Office of Civil Defense.
The trade flows will be used to implement the multiregional inputoutput model sponsored by the Economic Development Administration.
Since no government agency has as yet undertaken the task of publishing
consistent sets of regional data, staff members of the Harvard Economic
Research Project (HERP) are assembling some regional input-output data
for the base years 1947, 1958, and 1963.
to 1970 and projected to 1980.

These data will be updated

During the past two years, state final

demand figures have been assembled for each major type of final consumer (private consumers, exporters, capital buyers, and government),
and the assembly of state technical input coefficients has been started.
In addition, state output, employment, and payroll data have been

10
assembled by Jack Faucett Associates under a subcontract from HERP.
The BO-order 1958 Office of Business Economics industrial classification is being used for all the data assembly.
The assembly of regional data being done at HERP should be undertaken by a government agency.

Present indicat ions are that much of the

required data for regional research could be assembled by the various
agencies with only a small increase in research effort and expenditures.
Many federal government agencies already have state figures available
from which they detennine the national figures.
be considered.

Two problems must

First, the state figures which are already available

usually have not been fully reconcile d with the national figures.

In

certain cases, the reconciliation may require a considerable amount of
time.

And, second, the federal government cannot publish infonnation

which would disclose figures for an individual finn.

But neither of

these problems seems insurmountable.
In addition to the assembly of the national input-output tables
by the Office of Business Economics and the input-output projections
which are being made by the Bureau of Labor Statistics, some assembly
of input-output data is being sponsored by the Department of Transportation (DOT), although no regional data have been assembled yet.

The

first project sponsored by the DOT was to assemble national data for
the eight major modes of transportation since the 1958 input-output
table was published with an aggregate transportation sector.

Data on

the purchases of and sales by the transportation sector are now available for eight transportation modes (also available are the transporta-
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tion excise taxes) for 1947 and 1958. 14

Complete transportation

margin matrices for each mode are also available.

In addition, the

DOT transferred funds to the Office of Business Economics to assure
that the 1963 input-output table will have a disaggregated transportation sector.

The DOT is now sponsoring a project to update the dis-

aggregated transportation information to 1965 and 1970 and to make
projections to 1980.
All of this research is directed at obtaining transportation
data classified by input-output industry and disaggregated by type of
transportation.

These data would provide national control figures for

the estimation of regional transportation data.

The data problems

associated with the assembly of these data are discussed in papers by
Jack G. Faucett 1 5 and Robert T. Adams. 1 6
Before undertaking regional economic analyses which can be used
to make policy decisions, government agencies must realize the need to

14Jack Faucett Associates, Input-Output Transactions by Transportation Mode, 1947 and 1958, U. S. Department of Transportation,
Springfield, Virginia: Clearinghouse for Federal, Scientific and
Technical Information, Report No. PB 178 677 (April 1968). In addition,
there are two tapes available with the actual data. The first tape is
under code PB 178 678 and contains the 1958 detailed transportation
figures. The other tape is under code PB 178 679 and contains the 1947
transactions (both 47$ and 58$).
15 Jack G. Faucett, "Data Requirements for Multiregional InputOutput Models," a paper prepared for a seminar on Input-Output Models
and Transportation Planning held at the Office of Economics and Systems
Analysis of the U. S. Department of Transportation January 31, 1969.
16Robert T. Adams, "An Input-Output Program for the Department of
Transportation," Transportation Journal (Winter 1968), pp. 45-52.
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assemble consistent sets of data and also recognize that extensive
documentation of the data is required.

The specification of methods

used to assemble data takes time and money, but if the documentation
is well done, and if the specific components of figures and sources
are cited, the result will be a set of figures which can be adjusted
to meet the needs of different analyses.

As an example, the purchases

of passenger and freight transportation are usually lumped together
in an input-output table, but for some analyses of the transportation
sector, it is important to specify the components separately.
The general tendency within government agencies is to fund
short-term projects which are to give answers to specific policy questions while neglecting to build or to maintain an up-to-date data
base.

When policy decisions must be made, the time and money required

to assemble consistent sets of data may seem wasted.

More individuals

within the agencies, however, must have the foresight to see that
accurate data are necessary for economic analyses if appropriate economic policy decisions are to be made.
The assembly of data does take time.

If the data are not

already collected, a special survey must be organized.

There is always

a rather long lag between realization of need for data and the time the
data become available to the general user.

In some cases, the data

are already collected and can be assembled from secondary data sources,
such as statistical publications.

To be usable, data should be com-

pletely documented as to the source or sources from which they were
obtained, the adjustments made, the rationale for using one set of data

13
rather than another to construct a particular series, and the components of each figure.

Unfortunately, very few data have such complete

documentation.
For the basic input-output conventions, researchers still must
refer to the 1947 Technical Supplement published by the National Bureau
of Economic Research. 17

Some of the procedures developed for the

1947 input-output study have changed in the 1958 study and again in
the 1963 study.

No complete documentation of the 1958 table has ever

been published, and the 1963 table is not released yet.

Even the docu-

mentation of the national income accounts into which the input-output
tables are now linked is inadequate.

The last extensive published

documentation for the national income accounts is in National Income,
1954, published fifteen years ago.

At the present time, the user of

the national income accounts must refer to at least three other sources
to obtain a current description of the composition of the data. 18
Ambiguities exist in the description presented in these documentations,

17

Input-Output Analysis: Technical Supplemen t (Conference on
Research in Income and Wealth), National Bureau of Economic Research,
Inc., New York: 1954.
18 Available sources for a description of the composition of
the national income accounts published by the U. S. Department of
Commerce include: U.S. Income and Output (published in 1958); The
National Income and Product Accounts of the United States, 1929-1965;
and "The National Income and Product Accounts of the United States;
Revised Estimates , 1929-1964," Survey of Current Business, Vol. 45,
No. 8 (August 1965), pp. 6-56.

14

methodology has changed, and the information may be incomplete.

19

The

incomplete documentation of the national figures naturally creates
difficulties as attempts are made to assemble regional data on a basis
consistent with the national aggregates.
Finally, an important contribution of the multireg ional inputoutput framework is that it discloses weaknesses of the statistical
information system through its use as an accounting tool.

Anyone who

has worked extensively with regional e conomic data realizes that vast
quantities of statistics are published each year, but even so, great
gaps exist in the data base.

The series of regional data which are

being assembled at HERP will help to fill this void.

The basic data

are being assembled for each of 83 industries in 51 states (Washington,
D. C., is treated as a state for the purpose of da ta assembly ).

In

other words, for 1947, 1958, and 1963, there are 4,233 separate figures
for each particular data component, such as output, employment, payrolls, personal consumption expenditures, federal government expenditures, state and local government expenditures, foreign exports, gross
private capital formation, and so on.

As the data are being assembled,

internal consistency is being maintained between the state figures and
the national aggregates.

19 For example, some methods of handling certain consumer expenditure figures, say the import of cars, cannot be determined
except by referring to the article: Nancy W. Simon, "Personal
Consumption Expenditures in the 1958 Input-Output Study," Survey of
Current Business, Vol. 45, No. 10 (October 1965), pp. 8-10.

15

Computation Time
The rapid advances made in computer technology in the past few
years have, of course, greatly increased the ability of researchers to
conduct large-scale economic analyses.

Ten years ago, extensive

multiregional computations using a detailed regional and industrial
input-output model would have been unthinkable because of the limited
capacity of the computers and because of the time required to make the
computations.

As an illustration, in 1951 it took 56 hours to get the

general solution of the input-output inverse on the Mark II computer
for the 42-sector 1939 input-output table.

In 1969, it is taking about

36 seconds to invert a 100-order matrix on the IBM 7094 and, using the
optimized program, about 26 seconds on the IBM 360/65, and about 10
seconds on the CDC 6600.

The effect is that the use of multiregional

analyses which require large-scale computer operations is no longer
seriously limited because of the time or expense or capability of doing
the computer operations.

Rather, the limitations imposed now are those

dependent on the ability to assemble reasonably accurate sets of
detailed regional data, to correctly specify the economic relationships,
and to interpret the results of large, detailed calculations.

Application of Multiregional Input-Output Analysis
The multiregional input-output model as it is being fonnulated
by HERP for the Economic Development Administration is a general, multipurpose model rather than a tool to analyze just one specific problem.
The framework allows for flexibility in analysis and enables an economic
analyst to modify certain portions without discarding the entire model.

16

The data are being assembled in such a manner that the components
making up the total are preserved.

Thus, as the need arises, adjust-

ments can be made to the data to reflect different relationships among
the economic variables.
The multiregional interindustry approach is distinguished from
aggregate economic analyses by the emphasis on the empirical details
relating to particular sectors of the economy.

The gross aggregates

of the economy, such as total production, employment, purchases by
private and public consumers, and so on, are separated into detailed
figures for each industry in each region.

Even the gross national

data in the national income accounts of the United States have only
been published on an official, systematic basis by the Department of
Connnerce since 1934.

Now, more detailed data are avail a ble in the

national input-output tables, which are integrated with the national
income accounts, but even those tables are not detailed enough for use
in regional economic studies.
The consistent sets of regional data which are being assembled
at HERP for the Economic Development Administration (EDA) can be used
for various economic analyses.

First, the studies which have been

completed for the EDA will be described.

Next, a summary listing will

be given of economic studies which will be possible using the data
separately or combined within the multiregional input-output framework.
The first regional analysis completed by HERP under the EDA
contract was submitted in 1967 to the Independent Study Board 20 which

2

°Karen R. Polenske, "The Economic Impact of Federal Government
Expenditures on Industries and Regions of the United States: 1947, 1958,
1962, 11 EDA Report No. 2 (Harvard Economic Research Project), August 1967.
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was established to fulfill the requirements of the Public Works and
Economic Development Act of 1965.

Although HERP did not bid on the

contract for the study, the EDA requested that an analysis be supplied
to supplement the study made by CONSAD. 21

For the HERP analysis, the

shifts between 1947, 1958, and 1962 in the economic impact of federal
government spending were examined on a detailed 57-industry, 17-region
basis.
At the same time, another regional economic analysis was made
at the request of the EDA of the economic impact on regions and
industries of the American economy of a cutback in military expendi-

. v·ietnam. 22
tures in

For that analysis, the changes in employment for

969 different industries, that is, for 57 industries in each of 17
regions, were calculated.

Last year, Governor Volpe, of the Common-

wealth of Massachusetts, supplied extra funds to HERP to extend the
analysis for a subregional study of the effect of the hypothetical
military spending cutback on industries in Massachusetts.

As men-

tioned earlier in this report, the study for Massachusetts has been
completed, and the final report will be available within the next
month. 23

21

Tue CONSAD study is summarized in the report of the Independent Study Board on the Regional Effects of Government Procurement and
Related Policies, U.S. Department of Commerce, Economic Development
Administration (GPO: December 1967).
22 Refer to footnote 5.
23 Refer to footnote 6.
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The regional data which are now assembled are more accurately
estimated than the rather rough approximations which were used in each
of the two multiregional studies mentioned above.

The implementation

of the multiregional input-output gravity trade model will allow a more
detailed analysis to be made, namely, for 60 industries in each of 30
regions.

The interregional shipments of the products of each industry

among the regions will also be calculated, whereas in the previous
analyses, only the net inflow or outflow of a commodity from a region
could be estimated.
A brief summary is given below of a few of the uses of the

regional data which are being assembled and of the studies which will
be possible using the multire giona l input-output gravity trade model.
The consistent sets of regional data which are being assembled
at HERP for the EDA can be used for various regional economic analyses
even where no input-output framework is required.

These series of

data will comprise the most comprehensive set of regional data for the
American economy ever assembled using a common industrial and regional
classification scheme and cove ring all industries in the economy .
Several possible uses of the data are:
1.

Studies of shifts in the location of industrial activity

and employment.

The data will supply information on the proximity of

industries to markets for the goods and services.

From the supply side,

information for each of the 83 industries in each state will be available on the input-supplying industries and the location of the suppliers.
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2.

Estimation of the regional and industrial differences in

labor productivity and techniques of production.

3.

Establishment of regional economic accounts (see the dis-

cussion on pp. 8-14).
The most effective use of the regional data is in the regional
economic analyses which the EDA can conduct using the multiregional
input-output gravity trade model.

The analyses mentioned below would

be distinguished from previous regional economic analyses by the
amount of re gi onal and industrial detail which could be provided
simultaneously and by the internal consistency of all the data.

Also,

the multiregion a l input-output framework provides estimates of both
the direct and indirect effects of variations in economic activities .
Most previous regional economic studies have measured only the direct
effects.

REGIONAL IMPACT STUDIES
Each of the studies mentioned below would provide information
on the economic effects on production, employment, and interregional
trade for the 60 industries located in each of 30 regions.
1.

Changes
duction
federal
welfare

in federal government spending, especially a rein the military spending for Vietnam; changes in
housing, highway, or health, education, and
programs; and so on.

2.

Changes in state and local government spending , such as
education, welfare, grants-in-aid.

3.

Changes in the personal income tax structure--for example,
the repercussions of a guaranteed income or the negative
income tax proposals.

20
REGIONAL ECONOMIC DEVELOPMENT
For most of the studies mentioned below, the state estimates
provided by the rnultiregional study can be used as controls for substate analyses, say at the county level.
1.

Project evaluations of the direct and indirect employment
generated by the location of new industries within a region.

2.

Estimation of local needs for public services, such as
power, communications, access roads, water and sewerage,
vocational training.

3.

Measurement and analysis of employment opportunities within
a region. Data may soon be available to provide information
in occupational detail.

4.

Investigation of the possibilities of i mpor t substitution,
that is, the replacement of goods presently imported to the
region by commodities which can be produced within the
region.

5.

Estimation and analysis of private capit al investment in
plant and machinery.

6.

Measurement and analysis of export markets for a regiono

OTHER REGIONAL STUDIES
Most of the studies listed below would be of interest to the
Economic Development Administration,although the prime interest might
be to another government agency.
Transportation planning.--The initial estimates would be for
total transportation, but if the Department of Transportation research
programs are continued, some estimates will be possible by transportation mode .
1.

Estimation of interregional shipments of commodities.

2.

Measurement and analysis of the effect of highway development on the economic development of a region. Such a study
would be of tremendous import ance to a region such as
Appalachia .

21
3.

Measurement of the effect of changes in freight rates on
r egional production and trade .

Civil Defense Planning.--The Office of Civil Defense has an
on-going research program under which data are being assembled which
may be used to supplement the HERP data for the studies listed below.
1.

Measurement of the economic self-sufficiency of local areas
and critical import needs from other areas .

2.

Regional economic mobilization planning and essential transportation requirements.

These indicate just a few of the many studies which will be
poss i ble using the multiregional input-output gravity trade model.
The need for more comprehensive regional analyses is extremely urgent
as policy-makers are requesting economists to analyze more economic
issues today than ever before.

As more data are assembled, the multi-

regional input-output framework will become a very useful system for
regional economic analyses.

